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	 ABSTRACT 
	










	
This prospective case report evaluated the 5-year clinical performance of a complete mandibular denture supported by an innovative T-OVER abutment system with PLUG T, anchored on a single midline implant. The system features a T-Connect paraboloid contour with double curvature and three pins in a tripod configuration. A 62-year-old edentulous female with severe mandibular atrophy, who declined bone grafting for personal and financial reasons, received a single 3.5 × 11 mm implant at the mandibular midline. After a 4-month healing period, the T-OVER system was activated, and complete dentures were fabricated with proper border molding and occlusal adjustments. The mandibular denture was semi-rigidly connected to the abutment via the PLUG T. Clinical and radiographic follow-ups were conducted four weeks post-loading and every six months thereafter. Over five years, the implant showed no bleeding on probing, stable probing depths (2–3 mm), and no marginal bone loss. The patient reported high satisfaction and an improved oral health-related quality of life. This case suggests that a single-implant mandibular overdenture using the T-OVER and PLUG T system may be a practical and, effective solution for edentulous patients unable to undergo complex or costly procedures.
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1. Introduction

Edentulism remains a reality for many individuals, with high global prevalence rates and wide variation across countries, age groups, and socioeconomic levels, estimated at approximately 22.0% [1]. It is considered a major functional and aesthetic limitation due to its negative impact on oral function and the psychosocial aspects of quality of life [2].

As a result, the restoration of oral function through implant placement and oral surgery is often well received. Long-term studies have demonstrated that edentulous arches can be successfully rehabilitated using implant-supported fixed or removable prostheses [3]–[5].

However, many individuals with edentulous jaws face financial challenges or anatomical limitations such as advanced bone resorption, which make implant rehabilitation an unattainable goal [1]. Bone atrophy is often accompanied by a reduction in soft tissue volume, making the use of conventional removable complete dentures (RCDs) more uncomfortable and increasing the risk of pressure-induced lesions [6]–[8].

Additionally, the retention and stability of RCDs are often compromised, leading to discomfort, pain during mastication, denture displacement, and impaired speech (especially with labiodental and sibilant phoneme) which significantly impacts quality of life and self-esteem [9], [10].

From a technical perspective, in severely atrophic maxillae, there may be insufficient space to establish an adequate buccal flange extension or to perform effective functional impressions, making it difficult to achieve proper peripheral seal and suction [11], [12].

Despite major advances in implant dentistry and the regeneration of hard and soft tissues, [13] many individuals are still discouraged by their inability to undergo extensive surgeries or by financial limitations, as these procedures are costly and often associated with greater morbidity [1].

In this context, the use of a removable complete denture supported by a single implant may represent a valid and effective treatment alternative, as it minimizes the adverse effects of inadequate support and retention. Therefore, the objective of this case report is to evaluate the 5-year clinical performance of a mandibular complete denture supported by an innovative triple-abutment system (T-OVER and PLUG T) anchored to a single midline implant in a fully edentulous patient.

2. Methods

2.1. Description of the T-OVER System

The use of an innovative abutment system featuring a double paraboloid design (DA) and a triple configuration (TA) was previously presented by Colepícolo et al. [14] in 42 clinical cases involving a single implant supporting two dental crowns (DA; n = 28) and three dental crowns (TA; n = 15), with follow-up periods of up to 12 years. These cases demonstrated excellent stability of the peri-implant soft and hard tissues.

Building on the concept of multiple abutments, another innovative abutment system named T-OVER and PLUG T was developed to support overdenture on a single midline implant (Fig. 1). T-OVER features a multidimensional hyperbolic paraboloid contour (T-Connect–Fig. 1b) with a tripod design and a dual-shape curvature. It includes a specific attachment mechanism for the denture: the PLUG T (Fig. 1d), which fits onto the T-OVER abutment (Fig. 1e, 1f). This attachment can be configured as a male-female coupling, button-type, pressure-fit using a plastic sleeve (bar-clip), or magnet-based (patent Brazil112020009609A2; Índia 517585; Europe n 17932138,5; USA 11.701.206 B2). It is noteworthy that, in this case, a pressure-fit retention system was used for the mandibular complete denture.
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Fig. 1: T-OVER and PLUG T system. [1a = Occlusal view; 1b = TConnect connection; 1c = Lateral view; 1d = PLUG T (tripod plug); 1e = Retentive slot for pressure-fit retention system; 1f = Denture base area for overdenture adaptation].

2.2. Clinical Case

This clinical investigation was designed as a pre-post case study and is reported in accordance with PROCESS [15] and CARE [16]. All procedures performed in this study were in accordance with the ethical standards of the 1975 Declaration of Helsinki, revised in 2013. After receiving a thorough explanation of this pilot study, she provided informed consent and signed an approved ethical agreement (CEP/UFMG: protocol number 5895732).

The patient (M.F.P) was a 62-year-old systemically healthy female who, at baseline in 2019, presented with severe mandibular atrophy. She declined bone grafting procedures due to personal preference and financial constraints. Based on cone beam computed tomography (CBCT) evaluation, a single implant (Implacil Ltda, 3.5 × 11 mm, internal hexagon, São Paulo, Brazil) was placed in the mandibular midline.

After a 4-month osseointegration period, the implant was activated. A careful transfer impression of the implant and both arches was made using addition-cured silicone (Futura, DFL Ltda, Rio de Janeiro, Brazil). Stone casts were fabricated, and the T-OVER abutment was modeled in acrylic using a burn-out UCLA-type abutment for a 3.5 mm internal hex connection(Implacil, São Paulo, Brazil), and then cast in a cobalt-chromium alloy (Fig. 2).
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Fig. 2: Clinical study: baseline (2019)–a) Initial CBCT scan; b) buccal inclination of the implant (3.5/10 mm;internal hexagon); c) T-OVER abutment in acrylic modeling ; d) periapical radiograph with T-OVER installed; e) T-OVER cast in cobalt-chromium; f) basal view of the prosthesis; (g) overdenture base adaptation area measuring 45 mm.

A set of complete dentures was fabricated, with proper border and occlusal adjustments. The mandibular denture was adapted to the T-OVER abutment using a retentive slot for the pressure-fit retention system.

After four weeks of functional loading (T1), clinical follow-up visits were performed quarterly during the first year and biannually thereafter. Clinical assessments included the modified plaque index, peri-implant bleeding on probing (BOPi), peri-implant probing depth (PPDi), and keratinized mucosa height. Radiographic evaluation involved measuring the marginal bone levels from the implant platform to the alveolar bone crest (Fig. 2). The final follow-up (T2) was performed in 2024, representing a 5-year follow-up period (Fig. 3).
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Fig. 3: Five-year follow-up (2024)–a) CBCT image at 5 years; b) clinical view of the T-OVER abutment and c) the complete mandibular overdenture.

3. Results

Table I summarizes the clinical and radiographic peri-implant parameters at T1 and T2 time points. Throughout the entire follow-up period, a low modified plaque index was maintained, no peri-implant bleeding was observed, probing depths remained stable at approximately 3 mm, keratinized mucosa height consistently measured around 2 mm, and marginal bone levels showed improvement at T2.
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Fig. 2 illustrates the baseline clinical conditions (2019), including the initial CBCT, implant placement, T-OVER fabrication, and intraoral clinical and radiographic images of the installed abutment and prostheses. Fig. 3 presents the 5-year follow-up (T2, 2024), including updated CBCT images, clinical view of the T-OVER abutment, and prosthesis in function. The most common intervention was pressure adjustment to achieve adequate retention (N = 3).

The patient reported a high level of satisfaction and oral health-related quality of life, scoring 9 out of 10 on a visual analog scale satisfaction (VAS-S) following the use of the new mandibular complete denture.

4. Discussion

This clinical case reports describes peri-implant tissue health around a single implant supporting a mandibular overdenture over a 5-year follow-up period. Additionally, the patient reported a high level of satisfaction and favorable self-perceived oral health-related quality of life.

Similar to the innovative TA abutment described by Colepícolo et al. [14], the T-OVER abutment was developed based on the Biodynamics Optimized Peri-Implant Tissue (BOPIT) concept. This model incorporates principles of bone mechanotransduction [17], [18], biotensegrity [19], [20], and mechanobiology [17]–[19], [21], [22]. OPIT combines mathematical and biophysical principles related to vectors and load distribution, enabling the transmission of forces to the peri-implant tissues in a distinct and dynamic manner through the new T-OVER abutment, whose geometry is biologically active.

The hyperbolic paraboloid geometry of the T-OVER abutment enables high rigidity with reduced flexural stress, allowing for force redirection and equalization. Its design is well-suited to absorb shear forces across a hyperbolic shell surface, thereby distributing off-axis axial loads uniformly to the edge structures of the system. Vectorial loads are minimized, helping prevent the transverse shear stress that typically leads to early bone loss at the implant–abutment interface [17].

Subsequently, Colepícolo et al. [23] reported a finite element analysis comparing the DA abutment with a conventional distal cantilever (CC) on a single implant. The study evaluated stress and strain distribution in cortical and cancellous bone, as well as in the abutment, UCLA, implant, and retention screw under axial and oblique loading (30° in the Y-axis direction), applying 100 N forces. Using the von Mises criterion, the DA abutment demonstrated significantly lower stress levels and improved strain distribution compared to the CC abutment, indicating a more favorable biomechanical interaction among the components.

In this context, the T-OVER with PLUG T abutment offers the following advantages: reduced stress concentration at the implant platform and screw; support for overdentures using a single implant; feasibility in cases involving angled implants; and complete passivity and ease of hygiene (the prophylactic parabolic emergence profile of the TA14 and T-OVER allows regular use of dental floss due to its segmented tripod configuration).

When applied clinically, T-OVER offers several potential benefits for the long-term stability of single-implant overdenture rehabilitation. These include: reduction in bone resorption, decreased risk of implant fracture, enhanced abutment–screw joint stability, minimized micromovements, and improved patient comfort.

Furthermore, T-OVER optimizes the use of atrophic or irregular bone regions and preserves anatomically critical areas by allowing various implant angulations, which are biomechanically compensated through the abutment’s multidimensional geometry. Specifically, the increased stress caused by implant inclination is mitigated by the abutment’s structural design.

Importantly, despite advancements in hard and soft tissue regenerative techniques, such procedures remain invasive and financially burdensome. Many patients are either unwilling or unable to undergo extensive surgeries. Therefore, the use of T-OVER with PLUG T may help overcome the typical drawbacks of conventional removable complete dentures, such as poor retention, instability, discomfort, masticatory pain, dislodgement, and speech impairments—all of which significantly affect quality of life and self-esteem in edentulous patients with resorbed ridges [9], [10].

It is worth emphasizing that in implant-supported prosthetic rehabilitation, abutment selection plays a critical role in achieving optimal outcomes. The abutment serves as a vital link for the long-term success of implant-supported restorations. Implantologists must have a deep understanding of the available abutment options to deliver superior aesthetic and functional results. Ongoing research into innovative materials and abutment designs is essential for enhancing patient care and satisfaction [24].

Additionaly, it is well established that the design of prosthetic connections (abutments) and use of materials that ensure stability under regular masticatory loads are critical factors for implant predictability. One of the major challenges in contemporary implant dentistry is the long-term preservation of peri-implant bone levels [24].

As a limitation, this study reports a single clinical case; therefore, we recommend further studies with different designs and larger samples to validate our findings.

5. Conclusion

The concept of a mandibular complete denture supported by the innovative T-OVER abutment on a single implant appears to be a valid and effective treatment option for edentulous patients—particularly those who cannot afford multiple implants or are not candidates for regenerative or extensive surgical procedures.
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TABLE I: KEY FEATURES OF THE CLINICAL CASE

Age

T1 = 62 and T2 = 67 years old

Implant
Follow-up time at T2
Number of maintenance visits
at T2
Modified plaque index
Peri-implant probing depth
Peri-implant bleeding on

probing

Height of keratinized tissue on

implant (%)
Marginal bone loss

3.5/10 mm; internal hexagon
5 years
N=12

T1=1.0;T2=0.5

T1 =3.0(40.82); T2 =3.0
T1=0;T2=0.0
T1=10;T2=2.0

T1=2.0mm; T2 = 1.0 mm
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